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Amendment dated November 29, 2005 
Reply to Office Action of June 29, 2005 

a) Amendments to Claims 

As of the office action of June 29, 2005, claims 2-3, 5, and 22-25 were pending. In this 
response, claim 2 is canceled, and claims 3, 5, and 25 arc amended. As of this response, claims 
3, 5, and 22-25 are pending, 

1.-2. (Canceled). 

3. (Currently Amended) The process according to claim [[2]] 25 in which the enzyme is 
one in which at least amino acid 47 and/or 51 of P450 BM 3 , or amino acid 96 of P450 can| , have 
been changed to an amino acid with a less polar side-chain. 

4. (Canceled), 

5. (Currently Amended) The process according to claim 25 in which the enzyme is (i) a 
P450 cam mutant enzyme and comprises at least one or more of the following mutations: F87W, 
F87I, F87L 3 T185L, T185F, V347A, V247L or F87A I395F; or (ii) PISC^ and compriflos the 
mutation R17L Y51F V247A or V247 L : G i) a P450 nm mut ant enzvme and comprises at least 
both the mutations F87 A and I395F; or (in) a P450rm.i mutant enzvme and comprises at least 
both the mutation R47L and Y51R 

6. -2 1. (Canceled). 

22. (Previously Presented) The process according to claim 25 in which the substrate is 
selected from the group consisting of limonene, pinene, and substituted derivatives thereof 

23. (Previously Presented) The process according to claim 25 in which the substrate is a 
cyclic sesquiterpene, or a substituted derivative thereof. 

24. (Previously Presented) The process according to daim 23 in which the substrate is 
selected from the group consisting of aromadendrene, carophyllene, longifoJene^ vaieocene, 
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isobazzanene, silphinene, ishwarane, isopatchchouK3-ene, isosesquicarene, and substituted 
derivatives thereof. 

25. (Currently Amended) A process for oxidising a substrate wherein said substrate is a 
limonene or pinene or a cyclic sesquiteipene, or a substituted derivative thereof; wherein the 
substituent is an alkvl of 1 to 6 carbon s or an alkenvj of I to 6 carbons and wherein the process 
comprises; oxidizing said substrate with a mutant haem-containing enzvme. wi th thr> privi™ rtmfc 

t he substituont is not a halogen, and 

tho GubGtitucnt dooo not oomprio e an oxygen atom, 

a nd wherein tho prooeas comprises: oxidizing aaid substrat e with a mutant 
haem oontaioing ensymo, 

wherein when the substrate Is a limonene or a pinene or substituted derivative 
thereof the enzyme is selected from the group consisting of : 

(a) a P450 cani variant gautant enzyme corresponding to of SEQ ID 
NO:l, comprising a mutation [J>t]J of at least two or more of the 
following amino acid positions: 87, 96, 244, 247, or 248 , wherein the 
P450 rnm mutant enzvme has a higher oxidation activity towards the 
substrate which is being oxid ised than an enzvme having the seq ue^ 
SEP ID N O:l. and wherein at least one of mutations is a 
substitution of a n amino acid hv an amino acid with a less polar side- 
chain: 

(b) q P150 monooxygonaao homologuo variant enzyme with nt least 
95% aoquonoo homology with SEQ ID NO:l comprising at least two or 
more mutationc at amino aoid positions which aro equivaiont to amine 
acid positions 87, 96, 211, 217, or 218, of PtSO^ -es&yme 
corresponding to SEQ ID NO: I; 
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f» flj) a P450bm-3 variant mutant enzyme oorroDpondmg to of SEQ 
ID NO:24, comprising a mutation [[at]] of at least one or more of the 
following amino acid positions: 47, 51, or 87 . wherein the P45Q R ^ 
mutant enzvme has a higher oxidation activity towards the substrate 
which is being oxidised th an an enzvme having the sequence SEQ m 
NO:24, and wherein at least one of said mutations is a substitution of 
an amino acid by an amino acid with a less polar side-chain: andr 

(d) a 5 0 monooxygenoflo homologuo variant onzymc with at loast 
95% soqucnco homology with SEQ ID NO:24 oomprifling at boat odb 
or more mutations at amino acid pooitions which aro equivalent t e 
amino acid positions 17, SI, or 8 7 of P 4 S0b m ^ enzymes corresponding 
to SEQ ID NO:21; 

and wherein when the substrate is a cyclic sesquiterpene or substituted 
derivative thereof the enzyme is selected from the group consisting of: 

(e) £ci a P450 cam variant mutant enzyme correflpondiDg to of SEQ 
ID NO:l comprising a mutation of at least two or more of the following 
amino acid positions: 87, 96, or 24 4. wherein the P45Q rr ^ mutant 
enzvme has a hig her oxidation activity towards the substrate which is 
being oxidised tha n an enzvme having the sequence SEP ID NQ:2. and 
wherein at least one of said mutations is a substitution nf an amino acid 
by an am mn acid with a less polar side-chain: 

(f) a P4S0 monooxygonoiro homologuo variant onzymo with at loos t 
95% soquonoo homology with SEQ ID ISfQ.l comprising at least two ot 
more mutations ot amino aoid positions 8 7, 96, or 241; 

(g) (21 a P450bm-j variant mutant enzyme corresponding to of SEQ 
ID NO:24, comprising a mutation [[at]] of at least one or more of the 
following amino acid positions: 47, 51, or 8 7. wherein the P450a M -i 
mutant enzvme ha s a higher oxidation activity towards the substrate 
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which is being oxidiygfl than an enzyme having the sequence SEP ID 
NO:24. and wherein at least one of said mutations is a substitution of 
an amino acid b y an amino acid with a less polar s irfe-rhain f^lf-awl 

(h) a P150 monooxygon ase- faomologuo variant enzyme with at looat 
9S¥ * floqmmcc homology with SEQ ID NO;SH ooraprifling at loaat one 
ermoro mutations at amino aoid positions which ctro oquivalont to 
amino qoid positions 17, 51, or 8 7 of 1* 4 50 ^ ^ ongymo corresponding 
to SEQIP^O:2 4 j 

whoroin said mutations in (a), (b), (o), (d), (o), (f), (g), and (h) ore a 
oubatitution of an amino acid by an amino aoid with a l e es polar sid e chain. 
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